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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] cemented carbide - the front face of a member - the carbide of the IVa group metal of a periodic table, and 
a nitride - In the cOvered-cemented-carbide member in which the covering film which consists of one sort of 
monolayers of a charcoal nitride, a carbonation object, an acid nitride, a boride, a HOU nitride, oxides and these solid 
solutions or a compound, and the aluminum oxides or two or more sorts of double layers was formed The covering 
film is formed so that the total thickness may be set to 20-100 micrometers, and the tension residual stress in the 
covering film is 0.2 or less GPas. the covered cemented carbide characterized by going away among an enveloping 
layer, being the range whose average of a hiatus interval is 15-300 micrometers, and the average thickness of eta phase 
which exists in the interface of the covering film of the cutting-edge ridgeline section and a base material being 1 
micrometer or less — a member 

[Claim 2] the covered cemented carbide according to claim 1 characterized by using the covering film of an innermost 
layer as the TiCN film by the CVD which makes organic CN compound reactant gas - a member 
[Claim 3] the covered cemented carbide according to claim 1 characterized by forming the covering film of an 
innermost layer by the plasma CVD method - a member 

[Claim 4] the covered cemented carbide according to claim 1 characterized by forming the covering film of an 
innermost layer by PVt> — a member 

[Claim 5] a covered-cemented-carbide member according to claim 1 to 4 - manufacturing - facing - after covering 
film formation and a covered cemented carbide - the covered cemented carbide characterized by processing the front 
face of a member by the mechanical shock, the thermal shock, or the shock by the ultrasonic wave - the manufacture 
method of a member 

[Claim 6] a covered-cemented-carbide member according to claim 1 to 4 - manufacturing ~ facing after covering 
film formation and a covered cemented carbide - the covered cemented carbide characterized by projecting the shot 
made from metal with a particle size of 10-1000 micrometers, glass, or a ceramic on condition that the projection speed 
140 - 500 m/sec, and carrying out shot blasting to the front face of a member ~ the manufacture method of a member 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the covered cemented carbide which has the covered-cemented-carbide member which uses 
this invention mainly for cutting, the high speed at which a cutting temperature tends to rise in more detail, and the 
intensity which bears the severe cutting conditions of high efficiency — it is related with a member and its manufacture 
method 
[0002] 

[Description of the Prior Art] As for the tool edge-of-a-blade temperature under cutting, the bird clapper is known by 
about 800 degrees C or more in the cutting tool. Furthermore, in order to raise the productivity per unit time in recent 
years from the spread of NC maneuvers machines, reduction efforts of a production cost, and the flow of shorter 
working hours, the automaker is demanded of development of the cutting tool which can cut steel conventionally (200 
- 300 m/min) high speed (ultra high-speed of 500 or more m/min), and on condition that high delivery as a center. In 
such cutting conditions, tool edge-of-a-blade temperature exceeds 1200 degrees C, and serves as very severe cutting 
conditions for the tool quality of the material. If edge-of-a-blade temperature becomes high, a chemical reaction with 
deformation and **-ed material according [ the edge of a blade of a cutting tool ] to heat will be promoted, and a flank 
wear and a crater will be promoted. The covered cemented carbide which carried out the coat of the hard enveloping 
layers, such as carbide of various metals and a nitride, on the surface of cemented carbide by the chemical vapor 
deposition (CVD) or the physical vapor deposition (PVD) is used for the improvement of the injury by such cutting, 
and, thereby, abrasion resistance is raised. There was a fault that compare [ as opposed to / deficit-proof nature / on the 
other hand ] with the cemented carbide of a base although mutual adhesion intensity in order to be accompanied by 
diffusion between the cemented carbide which is a coat and a base when it covers with CVD is very strong and 
abrasion resistance improves sharply for this reason, and edge-of-a-blade intensity fell, and a tool became easy to 
suffer a loss. Although the deficit in cutting spreads the front face of a covering film to the cemented carbide whose 
crack generated as an origin is a base and this reason occurs When covering with CVD and it cools to an after 
[ covering ] room temperature (about 20 degrees C) since covering temperature is usually 1000 degrees C and an 
elevated temperature, on a covering film, the residual stress of hauling will work according to the difference of the 
coefficient of thermal expansion of the cemented carbide of a base, and a covering film. It is because this residual 
stress will promote propagation of a crack. For this reason, 3-10 micrometers of thickness of the coat which is equal to 
practical use as a cutting tool are preferably set to 5-8 micrometers (the Suzuki ****, cemented carbide and sintering 
hard material, p21 1-212, Maruzen). 

[0003] When this phenomenon was explained quantitatively and about 10 micrometers of covering films are usually 
covered with CVD from several micrometers, Since the coefficient of thermal expansion (about 5.5x10 -6 K-l) of the 
cemented carbide which is a base is smaller than the coefficient of thermal expansion (for example, TiC about 7.6x10 - 
6 K-l and aluminum 203 7.9x10 -6 K-l) of a covering film in the front face of a covering film when it cools to an 
after [ covering ] room temperature, In order that the stress of hauling may occur on a covering film according to this 
difference and this stress may exceed the breaking strength of an enveloping layer, when coat thickness is about 2-15 
micrometers at an enveloping layer, the crack whose average interval is 100-400 micrometers occurs, and stress is 
opened wide in part. However, in addition, the elastic strain of about 0.5-1.0 GPas remains on covering films, such as 
TiC and aluminum 203 which were usually covered with CVD, TiCN, TiN, and TiBN, this goes away on them at the 
time of cutting, propagation of hiatus is promoted, and the edge-of-a-blade intensity of a tool is falling to them. On the 
other hand, in order to prevent the fall of the edge-of-a-blade intensity of the tool at the time of covering with CVD, the 
method of making only thickness of the enveloping layer of the edge-of-a-blade portion of a tool thinner than a flat 
part, the method (JP,2-254144,A) of opening the stress which remains to an enveloping layer with shot peening after 
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covering etc., etc. have so far been tried after covering. Although the edge-of-a-blade intensity of a tool improved a 
little by these processings, by these methods, it was thought impossible from a viewpoint of deficit-proof nature to put 
the tool of thick-film covering of 20 micrometers or more in practical use (JP,3-153875,A). 
[0004] 

[Problem(s) to be Solved by the Invention] the covering film which performed processing after the covering film 
covered with the conventional CVD, or the conventional covering while the purpose of this invention solved the 
trouble in the aforementioned conventional technology and it had the thick-film hard enveloping layer with a thickness 
of 20 micrometers or more - comparing ~ deficit-proof nature and abrasion resistance - excelling - a covered 
cemented carbide useful on high speed and the cutting tool of high efficiency, wear-resistant parts, etc. - it is in 
offering a member and its manufacture method 
[0005] 

[Means for Solving the Problem] this invention ~ cemented carbide - the front face of a member - the carbide of the 
IVa group metal of a periodic table - In the covered-cemented-carbide member in which the covering film which 
consists of one sort of monolayers of a nitride, a charcoal nitride, a carbonation object, an acid nitride, a boride, a HOU 
nitride, oxides and these solid solutions or a compound, and the aluminum oxides or two or more sorts of double layers 
was formed the covered cemented carbide which a covering film is formed so that the total thickness may be set to 20- 
100 micrometers, and is characterized by the tension residual stress in the covering film being 0.2 or less GPas - it is a 
member this covered cemented carbide - there is that in which the average thickness of eta phase which exists in the 
interface of the covering film of the cutting-edge ridgeline section and a base material is 1 micrometer or less as a 
mode with a desirable member, or eta phase does not exist, a thing which is the range whose average of the crack 
interval in an enveloping layer is 15-300 micrometers, or a covered-cemented-carbide member which has these two 
features 

[0006] It can be manufactured by the method of making covering forming until it serves as thickness of 20-100 
micrometers by the usual CVD (HT-CVD), after the covered-cemented-carbide member of this invention forming the 
covering film of an innermost layer preferably by the TiCN film by the CVD (MT-CVD) which makes organic CN 
compound reactant gas, forming it by the plasma CVD method (P-CVD) or forming it by PVD. further - after 
covering film formation and a covered cemented carbide ~ deficit-proof nature can be raised by decreasing the stress 
which remains in a covering film by processing the front face of a member by the mechanical shock, the thermal 
shock, or the shock by the ultrasonic wave 

[0007] the covered cemented carbide of this invention - the cemented carbide used as the base material of a member is 
an alloy which carried out sintering combination of the carbide of the metal belonging to IVa of a periodic table, Va, 
and a Via group with the iron-group metal Moreover, eta phase is a phase very brittle at the thing of the phase 
containing ternary system double-carbide Co3 W3 C or Co6 W6 C. 
[0008] 

[Function] the covered cemented carbide this invention persons excelled [ covered cemented carbide ] in deficit-proof 
nature and abrasion resistance » the circumstances where did various researches about development of a member and it 
resulted in completion of this invention are as follows As a method of opening the **** residual stress in the covering 
film conventionally formed of HT-CVD, the method (JP,2-254144,A) by shot peening is learned. However, when the 
cutting examination was performed using the covered cemented carbide which performed shot peening on the 
conditions which do not damage a covering film and a base material, the covered cemented carbide 20 micrometers or 
more of deficit-proof nature was [ the thickness of a covering film ] inadequate, and practical use was not borne, the 
alloy - when the **** residual stress in the covering film of a member was measured, there are 0.2 or more GPas and 
it was thought that **** residual stress was not opened enough wide Energy required to open the **** residual stress 
in a covering film becomes larger, as thickness becomes thick. It is because the covering film itself serves as an 
obstacle for residual-stress opening so that thickness becomes thick since the **** residual stress to which this remains 
in a covering film serves as the maximum by the interface with a superhard base material. Therefore, it is possible to 
open the **** residual stress which exists in an interface with a superhard base material most greatly if shot particle 
size and projection speed are enlarged also by the covered-cemented-carbide member of thickness 20 micrometers or 
more, for example in the case of the shot-peening method to some extent. However, when projection energy was 
enlarged, the covering film and the base material were damaged and there was a limitation in the energy which can be 
projected from a bird clapper as use is impossible as a tool naturally. 

[0009] As a result of this invention persons 1 investigating in detail the tool damaged with shot peening, the own 
breakage of a covering film had few deficits generated in the tool with powerful shot peening, and they found out 
having damaged the base material in the included form altogether. That is, it was thought that the deficit generated 
when shot-peening conditions were strengthened was not generated but since it damaged without the ability of a 
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covering film bearing projection energy, and base material intensity was weak. As a result of this invention persons' 
examining this reason wholeheartedly, very detailed eta phase (very brittle at the thing of the phase containing ternary 
system double-carbide Co3 W3 C or Co6 W6 C) produced in the superhard base material interface at the time of 
covering received damage at the time of shot blasting, and it found out that it was the cause of the deficit-proof nature 
fall at the time of cutting. That is, since **** residual stress was opened with small projection energy, although eta 
phase which exists in a base material did not get damaged by blast processing by the covering film 20 micrometers or 
less In the thick film 20 micrometers or more, since big energy was needed, eta phase was damaged at the time of blast 
processing, when severe, eta phase broke without the ability bearing blast processing, deficit-proof nature fell and the 
covering film had exfoliated. 

[001 0] Therefore, by performing thick-film covering to the cemented carbide which is a base material, without 
generating eta phase, I opened the **** residual stress in a covering film wide, without damaging a base material, and 
thought that the covered-cemented-carbide member excellent in deficit-proof nature and abrasion resistance could be 
manufactured. In the tool which covered the ceramic to the cemented carbide which made the tungsten carbide (WC) 
the principal component Although the technology which free carbon is deposited in a superhard base material, and 
lessens eta phase directly under a film is proposed (JP,59-7349,B) the technology which observed the cutting-edge 
ridgeline section which eta phase tends to generate - it is not ~ since it made it indispensable to deposit free carbon in 
a base material, there was a problem that the intensity as [ whole ] a tool became low Then, MT-CVD which makes 
reactant gas organic CN compound which can be covered with low temperature is chosen from the usual HT-CVD 
which covers before and after about 1000 degrees C as a method of covering without generating eta phase. It is 
aluminum 203 at usual HT[ after covering 10 micrometers of TiCN(s) as the lowest layer ]-CVD. The tool covered 40 
micrometers was produced and the check of the existence of eta layer, and deficit-proof nature and a wear-resistant test 
were performed. Consequently, eta phase was not generated in the interface of a superhard base material and a film, 
but the covered-cemented-carbide member excellent in deficit-proof nature and abrasion resistance was able to be 
obtained in the thick-film covering article as expected. P-CVD and PVD are also effective as the covering method of 
furthermore not generating eta phase, it could use combining independent or conventional HT-CVD, and it found that 
the covered-cemented-carbide member which is excellent in deficit-proof nature and abrasion resistance is also 
producible. Moreover, the film produced by MT-CVD, P-CVD, and PVD has a degree of hardness higher than the film 
produced by HT-CVD, and its abrasion resistance improves. 

[001 1] In the covered-cemented-carbide member of this invention, although not existing is desirable as for eta phase, if 
the average thickness of eta phase which exists in the interface of a covering film and a base material in the cutting- 
edge ridgeline section which eta phase tends to generate is 0.5 micrometers or less desirably, it can demonstrate 1 
micrometer or less of properties which were excellent as members, such as a cutting tool. In order to make the few 
covering film of such an eta phase form, it is required to set to 0.5 micrometers or more thickness of the innermost 
layer made to form by the aforementioned MT-CVD, P-CVD, or PVD. 

[0012] Moreover, since the covered-cemented-carbide member of this invention does not have the fall of deficit-proot 
nature even if it thickens thickness, compared with elegance, thickness can very be thickened conventionally, the 
cemented carbide of a base material cannot be exposed because of wear by cutting, and a cutting life can be 
conventionally prolonged sharply compared with elegance. However, covering thickness has desirable 20-100 
micrometers in a wear-resistant viewpoint, in less than 20 micrometers, since the fall of deficit-proof nature will 
become remarkable if the effect of a thick film exceeds 100 micrometers compared with elegance conventionally rather 
than is enough, this comes out Moreover, as for the **** residual stress in a covering film, it is desirable that they are 
0.2 or less GPas. When this becomes larger than 0.2GPa, it is because it is not desirable in respect of deficit-proof 

[001?] Next, there are a method of giving a thermal shock other than the method of giving mechanical shocks, such as 
shot blasting and shot peening, as a method of opening the tension residual stress in a covering film, a method of 
giving a shock by the acoustic wave, etc. For example, it is suitable to project preferably metal with a particle size of 
10-1000 micrometers, glass, or the shot made from a ceramic at the projection speed of 140 - 250 m/sec 140 to 500 
m/sec by the method by shot blasting. It is because there is a possibility of carrying out the chipping of the edge-of-a- 
blade section of a tool at the projection speed exceeding the particle size which cannot give residual-stress release 
energy sufficient at the particle size of less than 10 micrometers or the projection speed of less than 140 m/sec, but 
exceeds 1000 micrometers, or 500 m/sec. Furthermore, it goes away among a covering phase and, as for the average of 
a hiatus interval, it is desirable that it is the range of 15-300 micrometers. This is because the fall of deficit-proof nature 
becomes remarkable, when abrasion resistance falls that it is easy to generate minute ablation of a film in less than 15 
micrometers and it exceeds 300 micrometers. In addition, a crack here points out the crack which even the base 
material has reached from a membranous front face. 



Page 4 of 6 



[0014] 

[Example] An example explains this invention still more concretely below. 

(Manufacture of a sample) Three kinds of cemented carbide base materials (that from which it has composition of 
Remainder WC Co:5.3wt% Ti:2.4wt% Nb:l .5wt% Ta:3.1wt%, and the amount of total carbons differs, respectively), I, 
II, and III, as follows were used, the covering film was formed by the coating method shown below, and 13 kinds of 
covered-cemented-carbide members shown in Table 1 were produced. 

A cemented-carbide base-material I:eta **** alloy, amount [ of total carbons ] 6.15wt%II: A healthy **** alloy, an 
amount of total carbons 6.23wt%III:free carbon appearance alloy, amount of total carbons 6.42wt% [001 5] The 
method using a coating method (1) organic CN compound (MT-CVD, TiC14, H2, CH3 CN use, covering temperature 
of 900 degrees C as a raw material) 

(2) Plasma CVD method (H2, CH4, and TiC14 are used as P-CVD and a raw material, and they are plasma-izing and 
the covering temperature of 900 degrees C by the RF outputs 300-3 50W) 

(3) The usual CVD (HT-CVD, 1000 degrees C) 

(4) The method by PVD (PVD, 500 degrees C) 

[0016] (Example 1) About 13 sorts of samples which are the above, and were made and produced, shot-blasting 
processing of the steel-casting sphere of 300 micrometers of mean particle diameters is carried out on condition that 
projection speed 150 m/sec, release processing of**** residual stress is performed, characteristic X rays, such as Cu- 
Kalpha, Fe-Kalpha, Cr-Kalpha, and V-Kalpha, are used for the residual-stress value which the film of an innermost 
layer has, and it is Sin2. It measured by the psi method (the **** method). Furthermore, organization observation of 
the interface of the film in the cutting-edge ridgeline section after covering in arbitrary cross sections and a superhard 
base material was performed by one 1500 times the scale factor of this using the optical microscope, and the thickness 
of eta phase was measured (etching using red prussiate of potash and eta phase are corroded black). Moreover, it went 
away among the enveloping layer, and etching after embedding was performed, the membranous cross section was 
observed with the optical microscope 500 times the scale factor of this, and the average interval of hiatus asked for it 
from the average interval of a-20 crack. These measurement results are shown in Table 1 . The sample which produced 
the innermost layer film by MT-CVD, P-CVD, and PVD from Table 1 is understood that eta phase thickness in the 
interface of a film and a base material is thinner than what is depended on HT-CVD. 
[0017] 
[Table 1] 
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[0018] (Example 2) The deficit-proof nature test and the wear-resistant test at the time of cutting were performed on 
condition that the following using the chip of the same sample as having used it in the example 1 (cutting tool part 
number : SNMG433 EMU). These test results are shown in Table 2. 

Deficit-proof nature test cutting speed **-ed [100 m/min ] material SCN435 4 slot material (thing of the configuration 
shown in drawing 1 ) 

Delivery It cuts deeply 0.1 to 0.3 mm/rev. 2.0mm cutting time 30sec(s) 8 times repeat abrasion resistance test cutting 
speed **-ed [ 500 m/min ] material It sends SCN415. It cuts deeply 1.0 mm/rev. 2.0mm cutting time 5 The result of the 
min table 2 shows that both the samples (sample No.l, 2, 7-10) that prepared thickness and tension residual stress in 
the desirable range are excellent in the abrasion resistance at the time of high speed cutting, and deficit-proof nature as 
compared with other samples (sample No.3-6, 11-13). 
[0019] 
[Table 2] 
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[0020] 

[Effect of the Invention] this invention offers the covered-cemented-carbide member excellent in abrasion resistance 
while improving the deficit-proof nature which is a fault in the conventional thick-film covered-cemented-carbide 
member. Especially the covered-cemented-carbide member of this invention demonstrates the performance which was 
excellent when using it as a cutting tool, and high-speed high efficiency processing is possible for it. Moreover, the 
property excellent also in the tools for plastic working and antifriction parts, such as a dice, is demonstrated, and a very 
remarkable thing has an effect on industry. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by tne use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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